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ABSTRACT 
 
The study is conducted in 2013 to see the impact of area under cotton crop and fertilizers off-take on its 
productivity in Pakistan by considering time series data rsince1980 till 2010 by evaluating econometric 
techniques. The finding showed that one hectare increase in area under cotton cultivation brings about 0.87 tones 
increase in total cotton production while 1 percent increase in fertilizer off-take for cotton bring about 0.63 tones 
increase in cotton production. Due to positive, statistically significant at 5 percent and high value of R-squared 
(0.82) of the explanatory variables, it is recommended that more and more area under cotton cultivation, suitable 
and proper amount of fertilizers off-take should be managed  to increase cotton production.                        
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INTRODUCTION 
 
Cotton is the major cash crop of Pakistan it is also called “White Gold”. It brings cash returns to farmers, 
supplies raw materials to the Textile Industries and provides employment to the people both in rural and urban 
areas. In the world Pakistan is no. fourth producer and no. third consumer of cotton. During the time period 1980 
– 2010 significant fluctuations in cotton production and its area under cultivation took place. In 1980 – 1981 the 
total area under cotton cultivation was 2108 thousand hectares which increases to 3106 thousand hectares in 
2009 – 2010. In 1981 the total cotton production was 715 thousand tones which has increase to 2196 thousand 
tones in 2009 – 2010 (Statistical Supplement 2009 – 2010). On the other hand fertilizer off-take for cotton was 
172 nutrient tones which has increase to 348.80 nutrient tones in 2009 – 2010 (NFDC). There are other inputs as 
well of cotton production in Pakistan but area under cotton cultivation and fertilizer off-take for cotton are Key 
inputs through which its production can be increased.  
 
LITERATURE REVIEW 
 
Number of studies has been conducted on this topic some of which are given below:- 
 
Anwar (1998) concluded that if cost of cultivation, fertilizers, irrigation, Interculturing, hoeing, labour, plant 
protection, seeds & sowing are to be minimized and managed in good ways than overall cost of production 
would decrease and net income of the farmers would increase due to increase in overall production.  
 
Anwar et.al (2009) applied Cobb Douglas production function to various inputs to see their effect on cotton 
yield. The results depicted that cost benefit ratio was 1.41 for large,1.24 for medium and1.22 for small farmers 
so that inputs should be provided by both public and private sectors to increase cotton production.     
 
Carlos et.al (2002) introduced yield and acreage model for Pakistan, India and Australia. The result depicted was 
that cotton production depends on prices of cotton competing crops, fertilizers  , area under cotton cultivation 
and time trend.  
Hina et.al (2004) concluded that inputs involved in cotton production are cost intensive. The cost of land is high 
(Land Rent) while cost of seeds are lower and with the passage of time cost of production of cotton has increased 
which resulted in overall negative returns during 2002, 2006 and 2007.  
Hassan (1991) became to know that costly inputs, scarce financial support, untrained farmers and no access to 
markets are main causes for the low yield per hectares and eventually less benefits to the farmers.  
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Khuda Baksh et.al (2005) used Cobb Douglas production function and revealed that high skilled farmers to 
prepare barren land for cultivation, high quality of seeds and protection of plants were contributing towards high 
cotton yield and among these variables plant protection measures had a positive effect on yield and was highly 
significant with 0.224 coefficients.  
 
Muhammad Abid et.al (2011) also used Cobb Douglas production function to observe the effect of different 
agronomic and demographic variables on BT Cotton Productivity and found that focusing on maintenance and 
improving the quality of soil is necessary to get high yields.  
 
Nabi Muhammad (1991) concluded that use of inputs variables has direct relationship with production and profit 
of farmers.  
Sab. E. et. al (2009) concluded that among the cost of inputs variables the highest cost was of labour.  
 
 The current paper is different from the previous ones as it applies econometric techniques to show the 
impact of area under cotton cultivation and fertilizer off-take on its productivity in Pakistan using time series 
data.  
 
MATERIALS AND METHODS 
 
The current paper has been conducted in 2010 by applying econometric analysis of the impact of area under 
cotton cultivation and fertilizer off-take for cotton on its productivity in Pakistan.  
 
Time Series Data from 1980 – 2010 on the above two inputs, the data has been collected from economic survey 
of Pakistan (Statistical Supplement 2009 - 2010). Augmented Dickey Fuller (ADF) test is used to check the 
stationary of the data. The Schwarz Info Criterion is used to select the stationary of data; variables which were 
non-stationary at level form have been made stationary after taking their first difference. Moreover Johnsons Co-
Integration test is also used to analyze long term relationship among the series.  
 
To show the impact of area under cotton cultivation and fertilizers off-take (Independent Variables) on total 
cotton productivity (dependent variable) the models of ordinary least square is used.  
 
TCP = bo + + b1AUC+ b2 FOC 
 
Where: 
TCP = Total cotton production (000, tones) in Pakistan.  
AUC = Area under cotton crop (000, hectares) in Pakistan. 
FOC = Fertilizers off-take for cotton (000, nutrient tones) in Pakistan.  
 
RESULTS AND DISCUSSIONS 
 
Regression result of 3 variables are given below. The table shows that 1 hectare increase in area under cotton 
cultivation brings 0.87 tonnes increase in total cotton production and one percent increase in fertilizer off-take 
increases cotton production by 0.63 tones. Both the independent variables AUC and FOC have positive sign 
showing positive relationship with dependent variable TCP. Also coefficient of both independent variable are 
statistically significance at 5 percent level of significance the value of R-squared (0.82) and adjusted R-Squared 
(0.81) which is best fitted. It means both independent variables are explaining 82 percent of the variations in the 
dependent variable (TCP).          
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As Durbin-Watson Stats is (1.47) which is near to 2 so it shows there is no auto co-relation. Also the value of R-
Squared is high (0.82) while values of individuals parameters are significant at 5 percent so it shows no multi co-
linearity while applying the white test with cross terms also shows that the value of F-Statistics is in significant (  
1.234)which is less than 2 so there is no hetroscadisty.    
 
The ADF test has been presented in table No.2. In table 2 the stationarity of data is been checked by taking both 
intercept and  trend . Variables which were not stationery at level form have been made stationary after taking 
their first difference shown by I(1) and then second difference I(2) if needed.  
                  
Table 2 ADF Test result for stationarity (Including intercept and trend) 
Variables I(0) (Level Form) I(1) (First Difference) Results 
 Test Statistic Probabilities Test Statistic Probabilities  
TCP - 3.478147 [0] 0.0608 -5.828 [2] 0.0003 I(1) 
AUC 3.026148 [0] 0.142 - 4.0448 [6] 0.0224 I(1) 
FOC 2.337918 [0] 0.4019 -5.470 [3] 0.0009 I(1) 
values in square brackets along each statistics represent lag                                                                                                                             
, length using the Schwarz info criterion using 7 as maximum lag.                   
 
 
 
Moreover there is a possibility of spurious regression results so the Johnsons co-integration test is used, the trace 
statistic values are given in Table 3 (Including both intercept and trend) which indicates the long term 
relationship among the taken variables   and rejects the hypothesis of no co-integration because one of the 
absolute values of the trace statistic 43.041 is greater than its relevant critical value 42.915.  
 
Table 3 Johnsons Co-Integration test results including intercept and trend 
 Trace statistics 5 Percent Prob** Hypothesized  
Eigenvalue   Critical Value   No. of CE(s) 
0.595111 43.04146 42.91525 0.0486 None* 
0.331942 17.72544 25.87211 0.3627 At most 1 
0.205205 6.430797 12.51798 0.4076 At most 2 
*(**) denotes rejection of the hypothesis at 5%  Significance Level . 
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CONCLUSION AND RECOMMENDATIONS 
 
From the whole above discussion it is  absolutely clear that cotton production is mostly dependent upon its area 
under cultivation and fertilizers off-take in Pakistan.  
 
1 hectares increase in area under cotton cultivation brings 0.87 tones increase in total cotton production while 1 
percent increase in fertilizer off-take for cotton leads to increase cotton production by 0.63 tones. Both the 
explanatory variables are statistically significant at 5 percent level, positive and responsible for 82 percent of 
variation in response variable (TCP).              
 
Government should make efforts to bring more and more area under cotton cultivation, appropriate and suitable 
fertilizer off-take for cotton crop must be ensured. Still there is increasing pressure under consumption of cotton 
production so appropriate agriculture input policy is needed in this sector.  
 
REFERENCES 
 
Anwar N. (1998) “Optimization of quantitative factors contributing yield variability of wheat” A case study of 
Rachna Duab. M.S.C (Honours) Thesis Department of Agriculture Economics University of Agriculture 
(Faisalabad).  
 
Anwar, Mumtaz, Chaudhry, Imran, Sharif Khan and Muhammad Bashir (2009) “Factors effecting cotton 
production in Pakistan”. Empirical Evidence from Multan District. Journal of Quality and Technology 
Management Vol.5. No.2 December, 1, 2009 PP91-100. 
 
Carlos. E. Carpio and Octario. A. Ramirez (2002) “Forcasting Foreign cotton production”. The case study of 
India, Pakistan and Australia. Department of Agriculture and applied Economics Texas Tech. University 
Lubbock Texas.   
 
Government of Pakistan (2009 - 2010) “Statistical Supplement, Economics Survey” Finance Division, 
Economics Advisors Wing Islamabad.    
 
Hina Ali, Muhammad Aslam and Huma Ali (2004) “Economics Analysis of Input trend in cotton production 
process in Pakistan”. Asian Economic and Finance review 2(4) : 553 – 567. 
 
Hassan (1991) “Determination of factors inhibiting adoption of improve technology in cotton production”. 
M.S.C (Agriculture Economics) Thesis of Agriculture Faisalabad.  
 
Khuda Baksh, Ishtiaq Hassan and Asif Maqbool (2005) “Factors effecting cotton yield ”. A case study of 
Sargodha. Journal of Agriculture and Social Sciences 1813 – 2235 / 2005 / 01-04-332 – 334. 
 
Muhammad Saeed Nasir (2012 - 2013) “Economics of Pakistan” Pakistan, Nisab Printers, Lahore .  
 
Muhammad Abid, Muhammad Ashfaq, Imran Khalid and Usman Ishaq (2011).           “An Economics Evolution 
of impact of Soil quality and BT cotton productivity”. Soil and Environment 30(1): 78 – 81, 2011.  
 
Nabi Muhammad (1991) “Relationship between cotton productivity and input usage ”. Journal of international 
development. 8:68 – 88.  
 
http://www.nfdc.gov.pk/Web-Page%20Updating/crp_u_fert.html (2012 - 2013) Planning Commission Govt. of 
Pakistan.  
 
 
Sabo. E. Daniel, J.D and Adeniji O.T  (2009) African Journal of Agriculture research Vol.4, No.5 PPP-438 – 
444. 
 
 
 
This academic article was published by The International Institute for Science, 
Technology and Education (IISTE).  The IISTE is a pioneer in the Open Access 
Publishing service based in the U.S. and Europe.  The aim of the institute is 
Accelerating Global Knowledge Sharing. 
 
More information about the publisher can be found in the IISTE’s homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
The IISTE is currently hosting more than 30 peer-reviewed academic journals and 
collaborating with academic institutions around the world.  There’s no deadline for 
submission.  Prospective authors of IISTE journals can find the submission 
instruction on the following page: http://www.iiste.org/journals/   The IISTE 
editorial team promises to the review and publish all the qualified submissions in a 
fast manner. All the journals articles are available online to the readers all over the 
world without financial, legal, or technical barriers other than those inseparable from 
gaining access to the internet itself. Printed version of the journals is also available 
upon request of readers and authors.  
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Recent conferences:  http://www.iiste.org/conference/ 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische 
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 
Library , NewJour, Google Scholar 
 
 
